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(54) MULTIMOLECULE EXPRESSION CASSETTE AND ITS UTILIZATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new cassette, derived from an internal ribosome entry site of a 
5 '-untranslated region of a chicken infectious bursal disease virus and useful for the production, etc., of a peptid 
using an animal vaccine or a virus. 

SOLUTION: This new multimolecule expression cassette is capable of expressing plural exogenotes and composed of 
the formula p remote r-(exogenote)m-(i re s-exogenote)n [the exogenote is an optional gene; ires Is a DNA fragment 
complementary to an RNA capable of forming an Internal ribosome entry site derived from a chicken infectious bursal 
disease virus (IBDV); (m) is 0 or 1; (n) is an integer value of ≥1] and is useful for the production of an animal 
polyvalent vaccine, the production, etc., of a peptide using a recombinant virus. The expression cassette Is obtained 
by joining the internal ribosome entry site of the 5 '-untranslated region of the IBDV to two or more exogenot s and a 
promoter. 
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- (i r e s nU^^-vmtsn^DUA 

it-f h^ff^^-r^RN AtC*gffi6<)rj:D NAl^n-T$»0. 
mliOXIil, nUl JW^coSSfcffl^^S'r. *E» -5 r 

ho 

ho 
ho 

~^-'v$>^z.^^nmtr^mmm7\ztm(D^^^ 

^mti±iy ho 

imj^m 1 3 ] m^m 1 1 2 \zim(og^^j-M 
m^^^-^o-i )V7.'f J j^t^^im-TLWo-i )vy.^ 



[af5}<Jll 5) H5Se,^!lS;0^X7 h'JT*^c:<h^*#8i 
(h-r^il^R^l 4tC|fi«c^jfl»Aff'^^JUXo 

[g§^^ 1 6 ] m^m 1 ^'.ct^i b 8 cou-rn;:>wc52«Ec7) 
^^^^mtt±y m^m9m^Li 2(Di.^'rnt}^\z 

'rn/)^\z$im.<Dmi^A.W0'i jux^^^wf ^ c t ^nm 

im^mi 7] m^m\uK^i.^<D\.^rt\f)^ziim.<D 
^^^^mtiiiy $^mm9u\.^Li 2ooc^-rn;:iwc 

rn HBSco ^» A < X ^£ ffl V ^ ^ c ^ <h 
'r^^:7'^ht^Sig75F?£o 

cigjK^i 8] tn^mi 7 \z$m(Dy^m\z^om^n 
(0 0 0 n 

/)^-v^^mmr^^^f-^mtiiiy hxu^r^^^m^^ 
^-{zm'r^o :^mMi,t^tz. ik^^^^mti^iy 

[0 0 0 2] 

m\zn'r^%^:t}iff}^^<^m^nx^^^. :inicjCA. 

'^t z. t^m-DtzM^'? ^ 9- >/)m\zm^^n. wmx 

)i:^mi^z^'DX{tmu^^m. mm^ffoti!,^mt}^^D. 

u^^>{tm:^m\z{t:^fSity^^>x&D. j:o^m 
^yk\zm^^^is^m^~r^±'7^^>\zmLx\t. o-t 
)\^7.m(D'fm'^wj^(r>mmm<Dmm\z<t. 0 . ^-jiff^U'? 
^^y\tmm^rix^^mK coj^-^rjij^^m^T^- 

<r>m^f)^^hj\znt>tix\.^^. 

[0 0 0 3] «ll»iflC*5tt'&^fffit9^^>^a6^^: 

't^^-<)V7.^^^''\zm\^x\t. mm^-i )vy^^±:m 
t^\^x-^%m-^^\t. \^^^j}^mt<^^^^-^m^t^ 

<. ^(D^JU^XO-i JlXCD—mXh^-^l^y ^MO^ 

)\^7.im (MDVl) (D^^i^-itiz-D^^xmi^n 
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^^m&.f-i^K'^mmiti.x. us i om&^^m^ 

LTl^^ {*$Kfl¥4- 2 0 5 ? 3 3 (t#g§¥6-2 2 7 
5 7) y^-X ' >i9-i-iy3i-)Vi^>7fii^0I^* :t 
>"7 U ^ X (4th International Symposia 

ID on Marek'sDisease (1 9 9 2) . YAXf-Ji^^A ; V 
accine 1994 Vol.12 953-957} . CCOUS 1 Oafe^tC 
-zr-ttyXjmO'iJlXFm^ iUT. NDV-F<h 
t>fi^-r^) m&^^i^ALfz'tRtS^A.i^O'i)lX\t. SP 

/j:< <ht)J5flf^2 4iltC:b;toT}ti^r^ (7:*--X * 

i>-X. 1 9 9 2, 7AXx-JUyA) o 
[0 0 0 4] :*:%0J^^ti, BEtIllffl6«)/c£'^-r;i.X^^ 

MDVlcOtiMeB (gB) jie^:7*D^-^-^^ 
ND V-Fate^cD^3EgtCjSfflL)^Co ^<^SSII, ^frfit 

(ND) COP^ICWL^^LTQ 0%JL^±CDK<SP 
^^'r^cl<l:^?4l?.L;t (»#^¥7 -16 0 10 6 

[0 0 0 5] -yj. ^m<D^mj^ti^om.'^'r^\t. 

-^JP • U V-A • X> h »J — tl-< h ( I R E S <b*?|; 

(7) D N A 6 R N A U ^ ^ — ti tC <i; 0 $ n m R 

:7> Kt'Si1lR$n^:i<b$:e^^;:»WCLTl^^ (Kozak. 
M. J. Cell Biol.. 108.229-241.1989) o JSifc^^SS 

[0 0 0 6] cinic^tL. jfi^, -gc;c7)C'-r JuxTti, 
IRES ^mi^n^mm^^'Amm^^r^mm^m^ 

L. U7j^V-A«^^$(i;iC0?#mSig^lSiaLTRNA 

Cl<h75^e^6;:»W'^nAco IRESti, cn^TtCfli^iL^ffi5 
^k^y^JUT. (Jang. S. K. J. Virology 62. 2636-264 
3. 1988) . 7fi^):tO-f)\^X (Pelletier. J. Nature. 3 
34. 320-325. 1988) . Cm^0kO^ (Tsukiyama-K 
ohara. K.J. Virology. 66. 1476-1483.1-992) U^O^R 



(Macejak. D. C. Nature. 353. 90-94. 199 
I) U^(D\^^<'D/)^<Dmk±^<Dmm\^vnRUA{ZW^ 

O-CJi^X^^^- mmn^. ^15#3^. p386 
- 3 8 7, 1 9 9 6) ^75^Vm#'>-f >I^X^^5'- 
(S4 3[nIB*C7<;i/;^^^f>g, pi 29, 199 
5) tCiSffl-r^SS^tjJS^^Tli^o 

[0 0 0 7] -letz, *::7^;uxyy AiclfA^ftgntite 

laigSt 14(4) 107-111, 1988)oL 

Uf)^*^. iRESii. 0-<)lxm^Uk\z:h^^X1cimmi^$> 

tlX:h^ mmn^. m 1 5«8^, p 1 1 0 6 - 1 1 
1 3, 1 9 9 6) , m^mXXm IRES ^figfflTnf^ 

^r^-f IRES ^ffil^-&C<^:;&^'i:^lg<h 

^^^a-raggr^ I R E s ^fiE^T^i£:^^75«$>-& 

il^$^66i:-r^.feSaiBaic:fel^T^^MtCI RES 

^tt ^ ^-r ^SB^^ij tc $g ^ $ n T u >^cc t 

[0 0 0 8] -^CT, *:^0^^^ti, ?«^;:;>eSI^^II 
Jl'X (lUT. I BD V<h|fF'r'£>) -C? hUODftsSSg 

T) *SL, mmum\^9if^^±^^zr (chevine. 

Amer J. Pathol. 51. 527-551. 1967) 0-<JlXX. \f 
)]^±n. \^)li-m\zmL. 2*:iacORNAyyA$r^T 
^iE—-\-mii^(Di^X.>^U—:/O^J\^7. (Kibenge. F. 
S. B. J. Gen. Virol. 69. 1575-1775. 1988) T^-5o 
I BD vyy AcOi^SiB^ijti, V>H^ (Mundt E, . Vi 
rology. 209. 10-18 1995) JkWW^'jym^ (Hudson P. 
J. et al., Nucleic Acid Research 14. 12.5001-5012. 

1986) ic<toiss^n, ^0)5' mmmmmmzift/^ 
>/\>\^)\^t miti -Amm ^^oo^ mmm^ 
o-i )\^7.Ri>\Amm\zm^'r^'^mit/)inmtinx 

(Munt E.. Virology. 209. plO-18. 1996) . L/)^Lf<f: 
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[0 0 0 9] J:K!$L;t<t'9tc, VtM(DmB^mztir ^ 

[0 0 10] ^fz. :^^m(Dm<DBmt. ±$^cd^»^ 
m^T^:it\zh^. 

[0 0 11] ^^m<Dmz{\!n.(DEmt. ±.tz(D^^=f-^ 

[0 0 12] 

^^m^-r^tzibiz^Mm^^mt^rcfi^^. ibdv(d 

5' T^i^m^tCIRES (I RESi:LTc0^i4^^tr 
RNAim\zmmm<i^DNAm)^^ ires ^^T^) 

MIC. MDVlcDgBy 
nt-^— coT^t::ND V- Fitfe^. i r e s $r 
1 BD Vc DNA$:ji;^L;^cDNASffM-^&Ja^i^ 

[0 0 1 3] t¥oT, ^^BJti, MD V 1 cr)gB:7'at 
— 5^— (^TSfttCND V-FafS^:5^r/ i res^rWr-S 
I BDV cDNA^m^LfzDNAm^immz^DNA 

[0 0 14] ^tz. *%B^ti; i:tBDNASff)t, :7'^X 
[0 0 15] ^fc, ^mMi,t. DNABSM-, :7*^ 

[0 0 16] 4:|gH^C0^^;$'-. '7 ^ ^ >]5^0^:^?£(i, 

(^^RjSe^) m- (i res-^y^m 

e^) n/j:^^TS^n^DNA14^)t/i'\^?^ct^^5i^^% 

tiffi.aCDSiK^, i r e s I BD V>>-VACD5 • 



IR®^(DffiSia^Hr*affi&<];^j:DNA^>tT*0. mti 0 

[0 0 17] :^mM^mf&r^}i$^(Dm&f'mt^<Di^& 

CR) iCcfc^c DNAco'&^^:^il^g:Rt/^iie^(^)^D— 
->^'^co-lftw?^J:^fl}ftx.t^^R^cJ:oii^^n^ (J.Sa 

mbrook. et al.. Molecular Cloning. A laboratory man 
ual. Cold Spring Harbor Laboratory. 1989) o ^fz. 

^M&^mi^o)^a-->^*JBLZf^m\z\t. msSco^^5' 

[0 0 18] ^-r, 1 BDvcDs' 4mmmm\zi RE 

s/)mtE'r^f}^^m^rzo i Bovti. ii*;oo*^'Y;ux 

mm:^m\zmcTmm^n^o mtf^mzitt. iBovm 

m^m^^^m^^fzisbcD'^j&tsi^^. 3 7x:x\sm 
'^i^rmm^it^^Lrzmjn.x^m^m^mmL. 
m^b^^m(D:f5mz^too-( jix^nnm. laiiix-r^o ^ 

fz. %mi&m^(Dm'^\t. ^«a?^4 B@ CDF «^tgi&-C 

2 o%%mtLrzt>(D^ihmmiiLx. mm^^mx 
o-iji^x^mm^^^Lfz. 

[0 0 19] mitKLfc I BD V;D^^<7)R N ACOfifittiti. 
TUBSORNAtttbl^^y 0iJAtf, C a r t r i m o x 
-14 RNA Isolation Kit RIK 
2. 1 1 : WAO 0 3 (SMigft^^tt) ^m^^X^^ 

^i^^T^^o i^c^T, 1 BD vco@e*)(h-r -5^ 

WL<DcDNAm)f(D'^f&tm^f}^. ^f^y'^-^-^-l^ZS 
TaKaRa RNA PGR kit:RR012A 

: 1 :&t/2 tCtBecD:?'^^ v-cD^a^-y-C I BD 

VCD 5' i^sflif^m^cD^Schvp 2ae-?^^^o*Di . 

5 k bcoc DNAlSr>T-, Sm^^ : 2 3 tctfiftcoy 

^-i- x'-cDja-g-tirTi BD vcos* $mmmm<D—^^ 

VP 2iifc^^^trc DNAISrn-. 62?^I§^ : lSr:X4 

I c ge 44 CO y ^ -7 - CD ijii t!: T 3 ti M m 

2/4/3iSe^^^^tr*<j3. 2 k bCDc DNAl$r>T-^& 
[0 0 2 0] CcOct'^tCLTii^nrcc DNAlgfM-iC*^ 

-f >y^'y K ; DNA B I u n t i 

ng Kit) :SctXT4/J^>J>?^ 1/:^^ tf 
riig^^^tt) ^ffll^T. PCRtC<^Oi#rccDNASfr 

-i/aV^-^;/ h/\^->>3>2 ; DNA 

Ligation Kit Ver. 2) ^ffll^T, 
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m^u^^^-. i^j^tf. puci 1 9 (ssigtt*^ 

tt) (D-^JV^^O-'^C^^-ij-^ h Sma I (C^D-n > 

^-r-So 'A\z. f^mt^tmx^rttzvvc i 1 9^xh 

tiTU>;^-Ec oR IX Kty>^=i K> (--/7}^>f>'- 
>:Linker EcoRI Stop Codo 

n) ^mA'r^:^m^m'hti^. 
[0 0 2 1 ] iBDv<D5' ^mwimmiz^^-f^iRE 

^<Z)Tffit3m2i>X hP>i:UT. IBDV<7)5* 

mx\i. cosmm\zmxL. vp2^«ittif^c 

m\trft^nu^^. Lrz/)^'DX. m2 i/x hp>cDvp 2 
(D^m^mm-t^cLiz^o. ibdv(D5' $mmm 
m\z. I REs<D^^/}i^m^ri^o ^mM\z^i^x\^ 

Tic^^-r^ct-^)!;:. m2->x^u>t\^x I BDV<D 

5' I^SllRfii^CO^S (1-1 3 0 bp) $:Wr^VP 
2iie^ (cDNAKn-) AUfcKhd^. VP2)t 

tz. cost. 5* immmmcoi-^-G 4 bv^xpQLtz 
$mmmm.^^r^vp 2m&if'^t^xLrzmmn^x 
\^vp 2<D^mt)misb(E>nfjif)^'Drz. T/<c^3t>. mm 

^: 9JC7j^L;^ci2^iI±TtiU>J^V-A$S^gB{i5:. CUC 
cue (yunt E. .Virology. 209.plO-18. 1996) ;i^#^E 
'r^\Zht)^/)^t>'h-f. I R E.SSttc^^^i^tCti I BD V 

[0 0 2 2] :7*D^-3'-fl. m^mmp^xy'a^-^ 
■7 h 'J \z^!kT^'y-()l7.m^cDy'a=e-^'-f)mm^ 

n^o MD v^^^:$'-<hr^m^x.ft:'^-r;px(7)«^ 

tcti. MDV 1 S^cD«ggaHitfe^:7*D^-5'-. Jff 
^l><ti, MD V 1 e&^l5CDgB7'n^-5'-;:i^ffiffl$n 

[0 0 2 3] 7"D^-5'-Xti 1 RESCOTrlStcm^j^ 



3RilfeT<bLT. -a-;^'>XJU?S'^-1';PX (NDV) 
inl^^£:=i-Kr^itteT ((^'J^tfN D V - FSa XtiH 

Nsa*3-KT^iifi?) . giesfetttesimi^^r^-r 

coj^^'vK^a. t#tcVP 1 :ru:vp 2 ^a- -Sit 

e^. mi-^o-()ix(Dtiy*i^ \^m^. -tmMSkm.mik 

O-OVX (TRTV) Biiiaa6?l5lCg|g$fett=i>J— tKcO 
IgHgT^i^^^:?^ • /'^^;^U-:*-;PA (Heamophi 
lus paragallinaruin) (DHAm^^\tClsbt^^mmtfi 

o-i )i^7.^kmin^^m'r^tnmtLx\t. ^>y)vx.> 
tKTti^^a (NP) f)^m.mm^m^x^m^^^^.t 

W.W:UiKW.X$>^Z.tii)^7v^^nx\^^^^Lt^c^. m<D^ 

)vx\zt6\.^x^\$,m.^m.^Tf)^m.mt^mmtKm.ik^T 
[0 0 2 4] :^<DXo\z\^xn^n^m^ti'\Ly h^o 

'7^5">^f^S-r'5C<h;:>^T^^o ^-i )\^7.^^ ^ — \Z 

^'Dxwxr^z.t.\z^^^^^-mnm^n^. 
)V7s^^^-t\.x\±. nm.W}mzn\^. mm^^^TT^^ 

e CO < J u X y y A _h CO ; u X It $3 n ^ § L /ct c i gu f4 

UiSSJfeiglCWLTli. MD V 1 c^US 1 Oite^COHtC 

C(7)>'*^x5 Hch^'^'f ;i/X-e*^MD V 1 yy A 
-^ntzm^T.i^O'i )V7.^%^:z^t^x^^ mmw-i 

- 1 6 0 1 0 6^) o 

[0 0 2 5] wmmm\zmiz^^^-'^mxt^mAz 

ti. ^K;tiji/f>'>A^^a:iSf£. DEAE7^*+xh^> 
~«6?)/j:3te^gA:^ffi;:i^?ilffl-T'#^o ft<*6^t3Ji, CE 
SPTj^U-va >^iTigAb. :Si;;^cO-r;i^xy^ 
0. i61)CDiflmAft:'^<;UX^f^ttS-r^*l<h;:»tT$'&o 
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(0 0 2 6) c(OJ:o\zLxm^n^^f^^s^^^i^O'i 
^{hmz^mr^ctfj^-v^. mmm^mskr^rzibo:> 

[0 0 2 7] 

»^^m^^^-Rum^^i^-\z^'Dxm^n^mt^ 

[0 0 2 8] t?ijAti\ ^^m^if:-mLtzmi^A.t^o-( )i 
wm^touf)^^. -^(Dtrnxj^o^K^u^mzMr 
mkn^^mmm'^\z^^^xm%^nx\.^^m'h{\L^'^j^i 

^DN A'7^3^>tC4otiTt>. ^i)^Mt^WiX\tm^O)y'^ 

[0 0 2 9] i[^»:^t$.m\z^\.^xtfim^n^mmmmm 

lCcfc^DNAltfT>T-c^lHliK, DNAfef>T-c^)*ifficDU >K 

iC^ttXtiN ew England Biolabthcfc 
OlSAL/c. DNAl^)tC0^ifficD^m{ti:S:O^DNAlSTM- 
CO^Igll, DNA>^'-7>^<r>^'^^y h (^ffiiitt^^ 
tt:DNA Blunting kit) S:t/D N A ^-f i> 3 

HA'-i^3>2 ^-^n^'nffliv ^ 

[0 0 3 0] . ' ' 

^mmi : I BD Vc DNA!*S)tcDf^a 

(1) o-r;ux» 



a 3 6 1 ^ (Takase K. et al.. J. Vet. Med. Sci. 55 
(I). 137-139. 1993) iStC/ 1 ■:i-ffi^7 ^ 5^ ><b LTflSffl 
$nTl^^§§Stt<DKtt (OjEB^. g^(^fiff2?s, 49 
4-500. 1987) ^m^^tz. 

[0 0 3 1 ] (2) I BDvni-o^mn 

I BDV-K^^CEFiCtiffiji, ISCEF^4^Jte!.Slfil 
m (WT, FBS<i:jKF-r) ^ 3 %lc"^0-i'-^JUMEM 
(STK^^^a : iUT, E. MEMtlJi-r) Jglt!! + , 3 

m^m^i^tz. mm^m^\z^^ti^mmm\H-^^um 

SiSii>L^§l ( h^-MRX~ 15 0) tc<t 0 1 5 K r p 

m. sm^<Dm*L-i^m\z^y)m^rz\k. 4 0%f>a^a 

-Xffi^^u/ V3>i:T^2 2Kr pm. 2»#P«^CDigS 
(tt^^ttHiLHf^H^f. RPS4 0T) ^frl^. IB 

SSHtCKa 3 6 ltt^ij^P«5-^S4 a@t3FS^}gm 

E. MEM^4fS§Jt)ax.Ac?ifiSfi^L2 0%5i?r»J<bb 
Tto CC0t>C7)S:±iei:I^titcl 5K r prnTSii^PBiajS 

[0 0 3 2] (3) IBDV RnAO^mm 
1 BD ve^ + CDRN Ali. Catrimox-14 
RNA Isolation Kit RiK2. 11 

(^r@ig»S:^a. WA0 0 3) ^m^^. ^.{^co:/p s 

-^-MZ'i^-DXmUL.tz. 
[0 0 3 3] (4) I BD V RNAtCfflffl^^T^jic DN 
Al^fr<7)tg<B 

IBDV RNAtCfflffl65?'J:4acDc DNAWn-^RT 
- P CK\Z^y) m^VTz m\) o RT-PCRti, T 
aKaRa RNA LA PCR Ki t (AMV) 

RRO 1 2A) Rt;J:7'^-fV-<t L 
TlB^j^cOiB^iJ^^ : 1 - 4 OOffiSfia^^fi^^-r^'&^D 
NA (^Siift^^tt) ^.f^ODT'D hn-jnc 

U'DX^mi.rz. PCRtiiUTc^^ft, ^tit:^^. 9 4 

r 2 53^cr)S;£;;o?^. 94n5j^. 60t:ii^. 72^:2 
5^'c^jSjS;*3 sit-f ^;i^fTi^ ^i^i^^, 7 2noi^ 

t E.. Virology. 209. 10-18 1 995S:D^Hudson P.J.et a 
1.. Nucleic Acid Research 14. 12.5001-5012. 1986) 
t^^^ittz. 

a) 5* immm.m(D±^twF 2n~\^m,m.^^tsc 

DN A(7)t^i|ig 

I BDVCDK^'BlXSK a 3 6 1 ttS35C7) R N A $:g|SltC 

1 :&i;2coy^^-7-^fflCiT. 5' 

SfliR®«CO±S<h VP 2 K^*^ COc DN A^ifig 
L;^Co I BD VCDKtt:RU^Ka 3 6 mS^CDc DNA 
^-^n^'n iKl. SSLU^iKal. 5<h^€L;^Cc 
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b) 5' $mmmm(7^m^s^tvp 2^-\^mis.^^ts 

c DNACDiiiJS 

P 2 mm<DcDNA^ m^Lfzo n^htlfzc DNA^K 
1. St^^l^Tz. 

c) 5; l^8flaRm^CO^S^^OVP2/4/3®i«c 
DNAc^titi - 

mm,coc DNAm^Lfzo m^ntzcDNA^ i kg^ 

^^Lfz. 

[0 0 3 4] (5) pUC 1 1 — 
iilBcDS I BDV cDNAm^^y"^:^^ KpUC 1 1 

a imtL^z^a-ny^Lrz mi) . ^-r. ibdv 

cDNAmiir<D^m'^W'mitL. ^cos^ *«SI::T47J^ 

^Mj!lPL;^Co CCDc D NAItffft-^. ^66SmalT?Sfb 

5' 5^iffiSrB$^'J >Kfl:L/c pUC 1 1 9(1, DNA^-f 
y->'3>4-';/ hA-->^3>2^ffll>T}fAL. CC7):7' 

tzy'^X^ KHp i KGch^#ttAc 1 ) o i 
Kal. 5. iKl. SRZ^Kl. 5 COS- c D N Altfrit 

f)mx^rirzy'^x^ \<\z'D^^x{t. cn^^xhoi 

oR m±=l K> (— .y7j^>f/— > : Linker EcoRI Sto 
p Codon) ^WXLtzo f^±:n \^>/)mA^nrz.y'^X 

^'npiKal. 5S. piKl. 5S. pKl. 5S 

L^mffc m2) . cn^^coop. piki. sstc 

[0 0 3 5] mmm2 : m-7*D^-^-t::<i:0 2mo) 

^y/^^n^^m-r^y'^x^ ncDtsis 

(1) t?Al^>T- i Ka 1. 5S. iKl. 5 S:5^?^K 
1. SScof^M 

piKal. 5S, piKl. 5S. pKl. 5S>£$i] 

'T'SCcblc:**:*? i Ka 1 . 5. iKl. bl^p^Kl. 5 
i^ScDNA»r)ttCi^lh=i H>;;)M^jD6rcl9^)t. 1 Ka 
1. 5S. iKl. SSRlfKX, 5 S>^#fc. (El - 
3) . 

[0 0 3 6] (2) mmy'^7.^ K p S <F i K a r. 



5 s) omm 

s V 4 0 f^wyD^-;$'-oT«£tcND V- Fae^s 

tfiKal, 5 S*S*SL/t^3^>''^;^5 KpS (F i 
Kal. 5S) ^mmLfz. NDV-Pite^^ 
HXLIIIl OH (Sato et al. Virus Re 
search 7. p241-255. 1987) SrSHPgS^Xho I "CJH^t. 

->i^tt:Kt'i: 0. ND V-Fite^-^^trDNAI^H-^ 
[HliKL;to iSND V-Fae^l4ffM-^p UC 1 1 9C0S 
al I -*t< htC^7a-n>yL;to lgiCC(07*^X^ K 

DV-F^fe^^&fplttXL. ^m^^jEagi?^. pUCl 1 
8 (^rSigftSi^tt) cDSma Ilt-r h{Ci^D-->y 
vF^mmLfz m4) . ^y'^X^ K$:Kpn I 
tXba ixmitik. ±a¥MMlCJ;oTND V-Fite 

pSVL (3^ rJPVi^Ttt) cDSma 1 -y-'Y hlCl¥Ab 
TpSF$:^#fc ([15) . cn^Sac 
^b, *^i¥t&5[!rfi:S5:tKfl$i«J>K{bLAc?*. iKal. 5 
SltfrM-^^lf AL, ND V-Fjift^cDT?IittC i Ka 1 . 
5 S/i^^^L/cy^X ^ H p S (FiKal. 5S) ^ 
[pJilXt/c (E16) o 
[0 0 3 7] (3) ^my'^yy.^ K p CAG (F i K 
1. 5S) , pCAG (FKl. 5S) (D^m 
-7 h U J3 7^^>yQ^-:5'-cr)TaLtC. NDV-F 
iie^:S:t/ i K a 1 . S S^m^l^tz^^y'^T.^ ^ 
GAG (F iKl, 5 S) MtKtCND V-Fitfc^:S.t/^ 
Kl. 5 S $:]l*^L;t^il:7*^X5 H p C AG (FK 

1. 5S) ^mmi^tz mi. s) « ^-r, ^js^'J2- 

(2) T^#;^cpF^Xba ITv^fbL, ^^^Wmitl^ 
Tzik. iKl. 5S3^liKl. 5 SlttK-^lfALrCo C 
nt^$:KpnI, SallS^/FspI (FspItCcfc 

nm(nTynAm)^t^^^-t,(D^-(X<Dm 

$:^i;$ti-^/cfi6tc:ffiVi;t) T^^fkLT, NDV-FS: 
i K 1 . 5 S ^^tlWrft-F i K 1 . SSJgt/tCNDV 
-F:&t5Kl. 5 S^^^Olftn-FK 1. 5SSr?#;t(^ 

7) o :;*:tc, jS 7^5^>y''D^-5'-^^~r'&^3EaA^ 
5^— p C AG n -mc s - p o 1 y A (}#BBT8-27 
1 3 6 9) ^^H i n d 1 1 1 Ti^fbt, *ffl^?&ftLAc 

FiKl. 5 S^^^Oy^xa K^pCAG (F i K 
1. 5S)/fK1. 5 S^^07'^X^ H^pGAG 

(FKl. 5 S) t^mitz (ElS) o 

[0038] (4) pS (FiKal. 5S). pCA 
G (FiKl. 5S) mSvCAG (FKl. 5S) (D 

;^A*-y^X3tt (MATSUNAMI. No. 1, 1 
8x18) C0Aofcittl5 cm->-\'— UlCi^^ 1 0 0 ^® 

c^cosaiisa^rjsir, fbs^ i o^^oy^u^u/r^a; 

ffi-f -^'JUMEMteltt (WT 1 0%FB S-DMEM<*: 



(8) 



nmW- 1 0 - 3 2 7 8 7 1 



MEMT2(HlSt^l^. jSltofSDMEMS: 2m 1 ^&^jDb 
tzo dkCOSmmz. pS (FiKal. 5S) . pC 
AG(FiKl. 5 S) X(ipCAG (FK 1. 5S) 
(D 1 u g*^0,«lfaf§DMEM 1 0 0 M 1 <!:L i p o f 
ectAMINE Raegent (GIBCO BR 

Ltt) 1 0 u 1 ^^^txMifamDMEM 1 0 0 u 1 t^m 
emr^^^Lfz. ^k^-^'v. ^Jtu^i o%fbs-dme 

'^^tfit^mzmLrzo ND v-Fjte^c^^Jiffiistc 

ti. -^^^fit^chUTNDVCDFMStl^-r^^y^a- 
:^;^t^[^*#3 1 3 (Y.Umino et al. J.gen.virol. 71. p 
1199.1990) -^fix^^cLUTF I TC^iSfiiVO^X 
1 g G (C a p p e 1 tt) ^fflt/>;^Co ^fz. 1 BD Vit 

F-C^ h>Jifii?f*, 3:;^}rL<*<hLTF 1 
hUIgGCKirkegaard & Perry 
Laboratories, Inc.) ^Mi^^tzc 
iot>. ±t^7±:h>m^LtzmmtFBS^5%^iyP 

Bswmf^-v 1 0 0iSf^mLrz&-:f^tTH^t^4X:'v~' 
^j^jS$-iir. PBsmmm-vm^ufz. ^^^-^-v. fbs 

^5%#trPBS^f©fST0. 0 5mg/mMc^JKU 
^c-:;^trif^^3 7t:T2»$rplJSJS^-ti:. PBSg'^fgT 

pS (FiKal. 5S) X\tvCAG (F i K 
1. 5S) ^igAU:^cCOSSafiati. NDV-F^f^-? 
Jklf I BDVCOVP 2ji^TO135i:?^^^31LTl^/tC0lC 
pCAG (FKl. 5S) ^^i^A L^c C O S ifflK 
Tti. VP 2(i5g31$nTt^/<C;0>ofcc cnti, IBD 
VOT) 5 ' l^ailRm^tC I R E S ^ LTcD«|fi^75^?^S-r^ 

[0 0 3 9] ^JS«^iJ3 : i£«A^*:.»^'-f;UXCOf^ffi 
(1) F i KGIgrM-cDf^S 

^•r, ^ss0*ji- (5) TitmLrzv i KG^mmmm 

KpnI. S s e 8 3 8 7 1 :S^tXF s p 1 TJSftL. ± 

fz. 'A\z. mmm2- o) -nmrzvF^xb a i-vm 
fbL. m.')>mitLrzm. ±ti<D i kg ^i^xLtz. n 

^tlfzy^^X^ K^Kpn IJBlZ^S s e 8 3 8 7 l^vm 

i I BD i KGc DN At9r>T-;t>^^'&UfcF i KGIIfr 
n-^f^$3UAc (1§I9) o 

[0040] (2) pA4P (FiKl. 5S) Jkl^v 
A4 P (F i KG) KcDWIg , 

MD V 1 B:7*Dqe— ^— (ijf^ipY- i 6 o i o 

6, W0 9 6/3 8 5 6 5) (7)Tffitc/ N D V - FJtt^ 
iKl. 5 SXUND V-F:S^t/ i K'G^iiJ^L, JEtC 
I^D N AlJfrfr ^ M D V A coite^lgf K-PbI JCjf A D 



:/^X5KpA4P (FiKl. 5S) SZJ^pA4P 

(FiKG) Srffl^Lfco ^f. MD V 1 co g B :7*o^ 
-5'-c^Ti«»CNDV-F^«g'&^^fcW)tP F^f^K 
Lfc (a 1 0) • ll«i(?*J2 - (2) T^ISLfcp S F$: 
H i nd 1 I liS^t^Ec oR I iZ^O^^mitLX 3 5 
0 b pcoi^Sfi2^JgBi*^|l^£U. iE^mc^ia^lS^ : 5 

j^zse\z$^WL<Dmmmf)^^mf&^n^v>ti~. 

tD^. EcoRI, Fspl RZSH i n d I I I (Dmm 

mmmmm^^tsDNAWii^ (efh) ^tfAUfco 

#en>t:7'^X5 H^IEt::B s aB IS:7/S a 1 ixm 

<tLX4 5 0 bvmmmm^^f^^L. sm^cDS&m 

S^: 7:^1/^8 lcia^cD«|SiB3^];0^^tSlj)c$n. Bs a 
BI, Nrul, SnaBI. Fspl IS^ZfS a 1 I **] 

^mmmmm^m'DO>ti~ (bnsf) ^mxL 

tzo ^^\Z. t^y^^T.^ K^H i n d I I I RlfXh o 

ixm{tLxsv4Qmmy'a^-i$^-^m^tzm. ^ 
t^w-mitikifm u >mit^ff^^ . c c (cmd v i cd g b 

y'a^-^-Wi>^^mXLrz. ca)J:o\ZLxn^tifz 
y'^7.^ l^^F s V ixmitL. 7tfa-:^mm,i^W}\z 
ctO. QBy^a^-i^-tt^DV-Ff)^f^'^Ltzm2. 

5Kb<r)mi^PF^nrzo 

[0 0 4 1 ] :k\Z. MD V 1 A^H i n d 1 I US 
IbUT^en^H i n d I I 1 -BWOiTt:. ^ ^ tC E c 

oR ixmit'r^zt\z^'Dxm*^ri^2. sKbpc^) 

DN A©T)tA4 mi 1) ^pUCl 1 9cr)EcoRI 
gUfitCff ALAcLfc:/^X^ (pA4) ^Ba 1 IT 
mitLtzm. flJJU >IK^t:LAco ::n*c±l2(7)P Fitfrn-^ 
WXl^fz mi 1) o ^^n;rc:7*^x^ H (pA4P 
F) b a I :5^t/S n a B I -C^^ibLT. NDV-F 
RUSV40 V o \ y A->^i-)i^^m^^tzm. M^W- 

(3) TffSLfcF i K 1 . 5 SXtmSSi^j3 - ( 1) 
XH^mi^tzF i KG^i^Xl^fZo C<^cfc'5tCLTi#^n 
Ac7'^X^ h=^£rp A4 P (FiKl. 5S) &tKpA4 

p (F i KG) t'tti'en^H\'-frz (gii 2) „ 

[0 0 4 2] (3) r MDV 1 - US 

lOP (FiKl. 5S) :S:t/r MDV 1 - US 1 OP 
(F i KG) COftffi 

nm^ 7 - 1 6 0 1 0 6 BLifmk^ 4-205933^ 

\Z$^^(D:^m\zmK MD V 1 CDU S 1 Oitfe^rtlCg 
B:/n^--^-. NDV-FRt/iKl. 5 SWM-^tf 
AL;^c}fi«&^i*:':>-r;PX r MD V 1 -US 1 0 P (F i 
Ki. 5S) 3£t/icgB:7*a^-5' — . NDV-FJ^y: 

i KGrnt^^i^XLtztmA-i^O-i )VX rMDV 1 -U 
S 1 0 P (FiKG) ^HFOfiLtZo -TUio-^s p A4 P 

(FiKl. 5 S) :gS:t;p A4 P (F i KG) ^^ti^' 

tiPmac ixmitLxm%mtLtz^k. cn^xu^ 

ha jfiU-i^ 3 >mi<Z^O MDV lS5feCEFtCa»A 

FB S$: 1 - 5%^jDLfcE. MEM^lt!l4', 3 7 
X:XW^Bf^^iSmLtzo PBSTi5t*L;^c?^. FBS$r5 



(9) 
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%^OE.. MEMtgJl!2-P 1 0 0 0 0«l|^S?L.fc^r/i7 □ 
-i-Jl'Si^^ltS 1 3 t^^ilTS Oi^raSJCSti-fc. St 
i^L/tft. FBSS:5%^trE. MEMSttiT 3 0 0 
»3^&«?l,fcHRP^^^V<>X I gG (A--f l< 

(DAB. I^Cfb^^) T^feU. HDV-FWiat:^m 

tzm^^^O-i J\^X/)i I BD VSat)^JSLTU-5C<t 

3t!(COA^fcji:S5 cmvi'-l/'lc. jat6;^»:'^'f JP:^ 
1 0. 0 0 0 PFUSr^trCEFWaas 0 0:^flS:» 

3 7'C. 4 8»#r»1^«L, I8ig0ij2- (4) »CHfi« 
CC>?5?£t-t*l», I BD VSaSr^mUAc. Sit, Cro«fc 
5ICLT»fcJfitftA<*:'?'f-'l/X r MD V 1 - US I 0 P 
(F i K 1 . 5 S) RUt r MD V 1 - US 1 0 P (F i 
KG) it . MDV 1 ft)SS P F-"? hUlfafttt)*#S 

(0 0 4 3 J 

[12 ^mi 
imsn : 1 

ie2«|COfi5 : 2 2 
B2?i|c01J : 

nmmmm m<omm (-&»£dna) 

CCATACCATC CCTCTCACCC CC 22 
[0 0 4 4] 

layilS^ : 2 
Se?')C0g5 : 2 4 

laj^iroiJ : mm 

CTCTTAACAC CCACTCCACC TTCT 24 
[0 0 4 5] 

mi^m^ : 3 

E?i|COfi$ : 2 4 
ffi^^lCOS! : 
SKWSiC : 

SB?i|«?i!S : ft&rot^K (^jSDNA) 

ATCGAACTCC TCCTTCTACA ACCC ' 24 

[0 0 4 6] 
[12^1^] 

: 4 - - 



Simo&t : 2 4 

&m(Dm : mm 
aojft : -**a 

i2^loa3i : tora^K (^b£dna) 

I2?i| 

TGTTCTAACC CCCAATTCCT CTCC 24 
[0 0 4 7] 

imm^ : 5 

BB^lOTft^ : 1 2 

itim<om : mm 

B2^l«aS : tocO^K (^)«DNA) 

AATTCTCCCC AA 12 
[0 0 4 8] 
[Sa^aiS] 

nms^ : 6 

l25iJW:g3 : 1 2 

SB^ijroii : 

IfiraISc : -3^ia 
h5}?D5>*- : j£«I« 
i2JlJ««^ : teCOKK (^BgDNA) 
123^1 

GACCCCTTTC CA 12 

[0 0 4 9] 

(e2?i|^] 
12^1 : 7 
S2?"|C0S^ : 2 3 
Emcom : tSK 
IgcDife : 

hd^Pv'- : iSiMt^ 
i2^lroffi^ : teCD^S (^bKDNA) 
fi2i?"J 

TCATCTCGCC ATACCTATGC CCA 23 
[0 0 5 0] 

imam) 
mm^ : 8 

fi2^i|«ft^ : 2 3 
iB^UroSi : feSE 
IMOSC : 

h;}^D>'- : itiitt 
Sa^iro?!^ : (t!lW<^K (-g-^^DNA) 

ACTACAGCGC TATCCATACC CCT 23 
[0 0 5 1] 

[iB^iai 

immn 9 



(10) 
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Mn<D^^ : 6 4 



CCATACCATC CGTCTCACCC CCCGCGAGTC 
CTCG 

mi] :7'^X^ H pUC 1 1 91C I BD V cDNA 
JScU^o:>m>^^mXLtzy''^7.^\^ (piKal, 5. 
p i K 1 . 5. pKl . BXtip i KG) ^mmT^b^ 

[m2] piKal. 5. piKl. S&r/pKl. 5 

\zm±^ \^>'j >tt'-^mxLrz'y^x^ \^ (piKa 
1. 5s, PiKl. 5s:s:t/^pKi. 5s) ^mm-f 

-T^^mo^nAcI BDV cDNAltfrM- ( i Ka 1, 5 
S. iKl. 5SB:t/^Kl. 5 S) 

[1^14} y^X^ K pUC 1 1 8iC:7*^X^ KXLIII 
1 0H4^£^ND V-Fjte^$:^#AL;^c:7*^XS KpF 

[135] s V 4 0 >'•□t-^-c7)T^^s^c, Nov-pit 

[g!6] pS F<7)NDV-FjtG^OTr?f£iC. iKa 
1. 5S^ttALAc:7"^7.^ Hps (FiKal. 5 

s) tim^t^^m^^tmo 

my] pFCr)NDV-FaeT<^Tl?fttC. iki. 5 



.K^JcTDliS : cDNA 



ACCCGCCGAC ACGCCCTCAA GGCCTTGTTC 



60 
64 



^7.^ H;5^'^ND V-Fjtg^<b i K 1 . 5 Sf)miSL 
;tFiKl. 5 S«frM-X(iND V-Fite^ihK 1 . 5. 



ms] — ^7 i3y>>5^>::^D^— 5^— cDTffitc, F 

iKl. 5 S$:JfAL;^cy^X5 KpCAG (F i K 
1. 5S)X(iFKl. 5 S^lf AL/c:7*^X^ Kp C 

AG (FKi. 5S) ^mm-r^^m^Tjkrm. 

CE19] p Fc^ND V-Fiie^COT»£»C. p i KGCD 
i KGm}^^m7<Lrzy'^ Kp F i KGSr^^L. 

LfzF i KGWM-^ias-r^^Ki^&.i^-ri^o 

[HIO] p SFCOS V4 0?^^:7'D^-^-^K^£ 

K^t^lSL. i^y^;^^ K;:>^6gB:7'D^-5' 

-<hND V-Fae^/>iS*SU;^cP F»r>^-^&s^Sr^^ 

[nil] MD V 1 <DVS 1 0m^^^§t^A4tK)T-;:»«^ 
a-->^'$n;t>^^X^ K p A4IC. PFWn-^^JfA 
L;^c>'*^X5 H p A4 P F^W^f ^^«i€:^-r^o 

mi2] p A4 P FCOND V-FiifiT^R§^SU, ^ 
CtCFiKl. 5 Si&tf AL;^c>^^A^ KpA4 P (F 

iKl. 5 S) ;5:0:f i KG^£rJf ALAc>'*^X^ K p A 

4P (FiKG) ^mm-t^^m^Tnrm. 



12] 



X h 0 I 




Kpn 1 




<1> X n 0 

(3) BAP«3 

< 4 ) «U:3 K >»-SiiX 

<EcoR IgGSSmn&SD) 



[^3] 



EC OR I 



Kpn I 




CO Kpni. EcofllMft 
(2> 5f^«?»{b«Ul 



(11) <#BB¥ 1 0 - 3 2 7 8 7 1 



[1^1] 



(BO0> 



CB04 — 2) 



X 



VPS 



CBOl) 



:(BDa-2) 



3=1 



Kl, Sifi^ <K«ffi«) 




PUCI 1 fi 

(2) BAPflUK 

I 



NOV-F 



X h o I 




pUCI 1 9 



(2> BAPj|l9 



pUC 1 1 8 



COBsmI, Bbel SSSafl: 



(4) 3-(f^Z/3> 



CI) Sm« l»{t 
C3> BAPiaia 



NDV-F 
c ONA 

Xba I 




Ci. e Kb p) 




5 V4 0tt1« 

<1. « Kbp) 



CO Sma i«it 
<2) BAPjOa 



(1 > X t) a I, 

K p n t aam 



NDV-F 
c ONA 



C3) 5-f?)'-J'3V 




NOV-F 
C ONA 
7Kbp> 



Gael 
\s V 4 0?tt'Jp7*~U 



mi 2] 

NDV-F 



O ON A 




9 V4 07|t<J7>x- 



/ 3 V 4 0 7r< 
n a B t 



MD V 1 -A4 



(1 ) Xba I. S n a B I 9irt 

(4) BAPAS 

(6) F I K t. 5 S^IM 




pA4P <F I K6> 



I. 



(12) nmW- 1 0 - 3 2 7 8 7 1 



[13 7] 




Kp n I 



N DV— F 
e ON A 
Cl. 7 K bp^ 



NDV-F 
c ONA 
<1 . 7 Kbp) 



3 a c I 




i K1. 6SSf&a 
K1 . 6S 



S V 4 OTftiJ'PS^-O 



CD Kpn I, Fs p I 
Sal 1 !Sf b 

C3) ^istiipit^tm 



F i K 1 . » S$£I^F K1 6 SVfK 



Cg!8] 



Hindi I I 




Kd n 



F I K1 . 5 S^COF K1 . G 3 



Cl ) H f n d I 1 I «(t 
(3> BAPffiS 



(4) F i K1. 5S3EEO 
FK1. 6S»fr£ffA 



NOV-F 
C DN A 
Cl. 7 Kb p> 



F I K 1 . s 

F K 1. SS 
C1 . 6 Kb p) 




PCAGCFKI. SS) 





C 1 ) X b a I 
C2) 3EM75gfktea 

C3; BApaa 



6 6 8 3 8 7 I 



F S D 1 
(1 ) Kpn I, 

5 • « 8 3 6 7 K 
fi3:U F 3 p I »fb 
C2) SSStti 

C3) stasvisitftia 
3- 



C4) i KGlfinffA 



NDV-F 
C ON A 
Cl. 7Kbp) 



KG 

C3. 2Kbp) 




Sft e 8 3 8 7 I 



F • p K 
S s « 8 3 a 7 I »{t 
C2) m^tti 

C9) s^iiipjflftna 



F i KGffin C4. 9 Kb p) 



(13) 



nmW-l 0 - 3 2 7 8 7 1 



[(3 10) 



[0111 



&V40M 

<1 . e Kb p), 



Hindi I I 
E c o R I 



CDHindMI. EcoRl 
X h o I 




r ^3 V4 ontuPx= 



C4)BtBBl. SailiiSib 

(6> M»£ 

C6) BN3F'J>;^3-|»A 




Cl ) H I n d I I I . 
X h o I Mit 

(2) %%mm 

(3) ^iPAfkl&Jl 



C4:) BAPSoa 

C5) MOV 1 -0 B 




F s p I 
E c o R I 



( 1 ) FtO\mt 



P F C2. 5 Kb 



MOV 1 



-ob/' \ndv-f \sv 

^cDNA 



'4 0jK'J>^- 




A4 CZ. 8 Kb p> 



p UC1 1 Q^v^oo~~y^ 



H : H I nd I M 
E : E c OR I 

SV 4 OtKUPtZ 

NOV-F 
c ON A 



Ball 7at-5' 
EooRI \ Ecofll 



MOV 1 -OB 



P F C2. 5 Kbp) 



CO B« ) t!)a<t 

C2> BA PIQiS 



C3) pFwnnx 



W OV 1 -Q B 



MD V 1 -A4 




s V 4 0 t^*jy^^ 

n a B r 



MDV 1-A4 



(51)Int.Cl.« 




laS'JeB^ F I 


C 1 2 P 


21/02 


C 1 


//(C 1 2 N 


15/09 


ZN A 


C 1 2 R 


1:92) 




(C 1 2 N 


7/00 




C 1 2 R 


1:92) 




(C 1 2 P 


21/02 




C 1 2 R 


1:92) 





21/02 



